ABSTRACT
INTRODUCTION
Protein kinase C (PKC), a family of isoenzymes activated by calcium and phospholipids, belongs to one of the major intracellular transducing systems of hormone, neurotransmitter and growth factor signals. This enzyme is activated by phorbol esters (Castagna et al. 1982) and diacylglycerol (DAG) . DAG is one of the two messengers generated by the receptormediated hydrolysis of inositol phospholipids. The various isoforms of PKC are expressed in a tissuespecific manner. Some isoforms play a pivotal role in cell proliferation and differentiation (Nishizuka, 1988) .
In white adipocytes, PKC has been characterized (Skoglund et al 1985) and intervenes in various metabolic responses, such as glucose transport and lipogenesis (Cherqui et al 1986; Garcia-Sainz & Juarez-Ayala, 1988 ; Solomon & Palazzo, 1989) . The potential involvement of PKC in the stimulation of glucose transport and lipogenesis by insulin has been reported (Cherqui et al 1986) . For example, insulin treatment induces the translocation and activation of PKC (Draznin et al. 1988; Ishizuka et al. 1989; Egan et al. 1990 ) and especially that of its ß-isoform, which represents the major PKC isoform in rat fat cells (Ishizuka et al 1989) . However, there is evidence that PKC may not be involved in the insulin-mediated activation of the cyclic AMP phosphodiesterase (Shibata et al 1991) .
In various cells including adipocytes, PKC also interacts with an important signal-transducing pathway, the adenylate cyclase/cyclic AMP system (Houslay, 1991) . In adipocytes, for example, acti¬ vation of PKC appears to promote the inter¬ action between the a-subunit of the Gs coupling protein and the adenylate cyclase catalytic subunit, and thereby enhances ß-adrenoceptor-mediated cyclic AMP and lipolytic responses (De Mazancourt et al 1991) .
Marked sex-and site-related differences have been found in the lipolytic activity of adipose tissue (Rebuffe-Scrive et al 1985; Richelsen, 1986 ; Leibel & Hirsh, 1987) . Sex-steroid hormones appear, at least in part, to be responsible for some of these regional differences, since some of the membranous components of the adrenergic signal transduction system are under the control of these hormones in vivo. For example, in the rat, ovariectomy decreases the catalytic activity of adenylate cyclase and conse¬ quently reduces the lipolytic response of parametrial but not of subcutaneous (SC) fat cells (Lacasa et al 1991) . On the other hand, administration of andro¬ gens promotes the lipolytic activity of rat fat cells by increasing their number of ß-adrenoceptors (Xu et al. 1991) , and also controls the functional a2 ß-adrenoceptor balance in hamster adipocytes (Pecquery et al 1988) .
Recent reports have provided evidence that PKC may also be regulated by sex-steroid hormones. In the prostate, for instance, PKC isoenzymes are differ¬ ently regulated by androgens, since the a-isoform is more sensitive than the ß-isoform to androgenic deprivation (Goueli, 1990) . In pituitary cells, oestra¬ diol also increases the total PKC activity in vivo and in vitro (Drouva et al 1990) .
Because 
Other determinations
Cell number was determined as described by Hirsh & Gallian (1968) . Protein was measured following the dye-binding procedure (Bradford, 1976) using BSA as standard. Measurement of lactate dehydrogenase activity (Lacasa et al 1988) (Cherqui et al 1986) . Figure 1 shows the dose-response curves to insulin in epididy¬ mal and SC fat cells from Sham, Cast and Cast+T rats. As indicated in the legend to Fig. 1 (Goueli 1991; Fraser & Walsh, 1991) .
[3H]PDBu specific binding was thus studied at equilibrium in the fat cell cytosolic fraction because (i) in the resting state PKC is mainly located in this fraction (Nishizuka, 1988) (Gentry & Wade, 1976) and not to enhanced lipolysis, since the lipolytic activity was found to be depressed (Xu et al 1991) .
The inability of testosterone to reverse the fat cell hypotrophia caused by castration can be explained by decreased lipoprotein lipase activity (Gentry & Wade, 1976) , together with an increase in lipolytic activity (Xu et al 1991 (Nishizuka, 1988) , a relationship between the PKC content and proliferative capacity of preadipose cells should be established.
In conclusion, the present report provides evidence that, in rat fat cells, PKC is an additional biological parameter which elicits anatomical site-related specificities. In contrast to epididymal fat cells, the low PKC content and lipogenic activity of the femoral SC adipocytes are to be compared with their weak lipolytic and adenylate cyclase activities and their low ß-adrenoceptor density (Lacasa et al 1991) . In addition, this study emphasizes the site specificity of the influence of androgenic status on fat cell PKC content, which is insensitive to androgens in SC fat cells. From these results and others, it thus appears that in rat SC adipocytes the two major transduction systems (namely the cyclic AMP-producing system and the PKC system) are completely insensitive to oestro¬ genic status (Lacasa et al 1991 (Lacasa et al , 1992 and androgenic status respectively. These findings should be taken into account when considering the mechanisms responsible for the sex-related regional specificities of adipose tissue metabolism and distribution.
